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(54) EQUIPMENT CONTROLLER USING RS-232C SIGNAL LINE 

(57)Abstract: 

PURPOSE: To provide a device which can control a 
controlled equipment that is connected via an RS-232C 
signal line of a compact computer in a simple form and 
by means of the signal transmitted via plural control 
command terminals excluding the signals line that is 
used for both transmitted and received data. 
CONSTITUTION: Various types of control signals 
generated by a computer are transmitted to a controlled 
equipment 21 connected via an RS-232C interface 
connector 24 by the signal lines which are assigned for 
each function. Meanwhile the signals showing the 
operating state of the equipment 21 are sent in reply to 
the computer. Thus the operations of controlled 
equipments including an IC card reader, etc., are 
controlled by the signal that defined a specific control 
state of a specific control command terminal regardless 
of the original control use of each signal and in 
consideration of the transmitting direction of each signal. 
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* NOTICES * 

Japan Patent Office is not responsible for anydamages caused by the use of this 
translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim (s)] 

[Claim 1] The control equipment-ed connected with the RS-232C interface prepared 
in the small computer through this interface, The control unit which operates 
according to the ON or the off signal transmitted to the control-equipment-ed side 
from the computer according to the control function assigned to two or more control 
command terminals other than transmit data and received data, The transmission 
direction of each signal is taken into consideration, without having the control 
section which transmits to a computer the signal which shows the condition of a 
control equipment-ed, and the operating state of a control unit through a specific 
control command terminal, and being restrained by the control application of each 
original signal. The control unit of the device by the RS-232C signal line which 
uses those ON and an OFF state, defining them as a specific control state. 
[Claim 2] The RS-232C interface prepared in the small computer, and the signal- 
line control / timing control section linked to this interface, Clock supply / change 
section connected to signal-line control / timing control section, respectively, 
the reset signal-control section, the power control section, and an IC card insertion 
detecting element, The connector which connects the necessary input or output of 
these each part to an IC card, Have the data signal level-conversion section connected 
with the card detection equipment linked to an IC card insertion detecting element 
between the interface and the connector, and it sets between a computer, and IC card 
reader / writer as a control equipment-ed. The control unit of the device by the 
RS-232C signal line which controls actuation of the IC card inserted in IC card reader 
/ writer according to ON or an off signal according to the control function assigned 
to two or more control command terminals other than transmit data and received data. 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the equipment which controls a 
simple format using the signal which goes the device connected through the RS-232C 
interface of a small computer via two or more control command terminals other than 
the signal line for transmit data and received data. 
[0002] 

[Description of the Prior Art] The RS-232C interface is used as one of the standards 
of the interface of the Data Terminal Equipment (DTE) and data circuit terminating 
set (DCE) in the data communication using the conventional analog telephone network. 
The connector for RS-232C and the interface circuitry are included in data 
communication, and it is used for data communication, and also the peripheral device 
of a personal computer or the various devices which are controlled by the personal 
computer are connected, and control of a device and transmission of data are performed 
in the personal computer become and marketed at recent years. 

[0003] In connecting such various devices to a personal computer through a RS-232C 
interface and controlling a device, the interface of various signals is taken with 
a basic protocol, and it is controlling using the command and data which are usually 
transmitted or received through the data line (TXD or RXD) . For this reason, the 
character string of a command was transmitted with the command of TXD at every control 
(for example, DTE), and after receiving this command, this was decoded and it was 
controlling by the control-equipment-ed side according to those contents. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the 
equipment which performs control of a simple format using the minimum hardware 
resources using the signal which goes via two or more specific control command 
terminals, without using the signal transmitted and received with the command for 
transmit data and received data in the device connected through the RS-232C interface 
of a small computer. 
[0005] 

[Means for Solving the Problem] -In order to solve the above-mentioned technical 
technical problem, it sets to this invention. The control equipment-ed connected 
with the RS-232C interface prepared in the small computer through this interface, 
The control unit which operates according to the ON or the off signal transmitted 
to the control-equipment-ed side from the computer according to the control function 
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assigned to two or more control command terminals other than transmit data and 
received data, The control unit of the device by the RS-232C signal line equipped 
with the control section which transmits to a computer the signal which shows the 
condition of a control equipment-ed and the operating state of a control unit through 
a specific control command terminal is used as a means. 

[0006] Moreover, the RS-232C interface prepared in the small computer in the concrete 
embodiment, The signal-line control / timing control section linked to this interface, 
and clock supply / change section connected to signal-line control / timing control 
section, respectively, the reset signal-control section, the power control section 
and an IC card insertion detecting element, The connector which connects the 
necessary input or output of these each part to an IC card, Have the data signal 
level-conversion section connected with the card detection equipment linked to an 
IC card insertion detecting element between the interface and the connector, and 
it sets between a computer, and IC card reader / writer as a control equipment- 
ed. The control unit of the device by the RS-232C signal line which controls actuation 
of the IC card inserted in IC card reader / writer according to ON or an off signal 
according to the control function assigned to two or more control command terminals 
other than transmit data and received data is made into the means. 
[0007] 

[Example] Drawing 1 is the block diagram showing the equipment configuration of the 
example of this invention. In drawing 1 , 11 is small computers, such as a personal 
computer and a workstation, and only calls a computer below. As for a control 
equipment-ed and 14, the connector for RS232C interfaces which prepared 12 in the 
computer, and 13 are [ the connector by the side of a control equipment-ed and 15 ] 
the cables for connection. 

[0008] The control program for controlling a RS232C interface is carried in the 
computer 11, and it is equipped with the function to perform a control procedure 
required for a degree with reception of the various control signals transmitted to 
a computer from the ON of various control signals which transmits to a control 
equipment-ed from a computer, OFF, or a control equipment-ed. By drawing 1 , although 
only the configuration of a device is indicated, in the example explained below, 
a control procedure is explained to be the contents of the control equipment-ed 
according to each purpose. 

[0009] Drawing 2 is the block diagram of the equipment in the example of this invention 
in case control equipments-ed are IC card reader / writer 21. IC card reader / writer 
21 is equipped with a conveyance means of a slot 212 and a card to insert IC card 
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211, and when a card is correctly inserted in a slot, it forms the detection equipment 
which detects this, for example, a microswitch, and a photo interrupter 22. The 
below-mentioned example explains as an example which used the microswitch. The 
connector area to which 23 contacts the terminal of an IC card, and 24 are RS-232C 
interface connectors. 

[0010] As the purpose of using IC card reader / writer 21 in this example, in order 
to secure the safety in 1 office, there are acquisition of settlement of the use 
tariff in service provision locations which memorized the code which identifies the 
location which can be come into according to rating of the possessor of an IC card, 
such as a door closing motion control device and two dining-rooms, and the use 
authorization in three parking lots and settlement of a use tariff, a prepaid function 
of 4 various services, etc. Although not clearly written in drawing about the detail 
of the write-in means to an IC card, it can perform if needed by the input of the 
amount -of -money information from a cash stowage, the notation information from a 
keyboard, the numerical information from a utilization-time recording device, etc. 
In the application which does not require the writing to an IC card, IC card reader 
/ writer 21 should just be equipped with the function as a mere IC card reader. Here, 
generally it explains as IC card reader / a writer. 

[0011] If IC card 211 is inserted in the slot 212. of IC card reader / writer 21, 
a lever will be pressed by insertion of a card and the microswitch 22 for detection 
formed in the slot for card insertion of IC card reader will change the normally 
open contact of a switch to ON. It connects with the card insertion detecting element 
256, and the contact of this switch 22 generates a DSR signal, where a normally open 
contact is turned on. This signal transmits a signal to a computer 11 through the 
RS232C interface connector 24 via signal-line control / timing control section 252. 
Here, although the DSR signal is used, it is also possible to adopt other signals 
transmitted to a computer (Data Terminal Equipment DTE) side from a control- 
equipment-ed (DCE) side. Here, it explains as what uses a DSR signal for convenience. 
[0012] Block 251 is the level-conversion section for adjusting the signal level of 
the RS-232C interface signal TXD or RXD, and the signal level for actuation of an 
IC card. 252 is control of signal lines, such as the RS-232C interface signals RTS 
and DTR, and a timing control section, detects the condition that controlled clock 
supply / change section 253, the reset signal-control section 254, and the power 
control section 255 by the condition of two signals of the selected arbitration, 
respectively, and IC card 211 was inserted in the slot 212, and controls the timing 
of a signal by the IC card insertion detecting element 256. 
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[0013] Drawing 3 is a timing chart explaining the control process in the example 
of this invention. If the power source of a host computer 11 will be turned on and 
will be in operating state, the DTR signal 31 of RS-232C will serve as ON, and a 
host ready's condition (1) will be sent to IC card reader / writer 21 side. If it 
will be in this condition and IC card 211 is inserted in the slot 212 of IC card 
reader / writer, as a microswitch etc. shows a DSR signal to (2), it will become 
ON, and a signal will be sent to a host side. 

[0014] If a host detects the ON state of a DSR signal, an RTS signal will become 
off after maintaining this condition, while wanting for an RTS signal to serve as 
ON as shown in a condition (3) , and to activate the IC card. If this RTS signal supplied 
from a computer is turned on, an IC card will be activated over a predetermined period 
so that it may mention later. Clock supply / change section 253 is operated, and 
IC card reader / writer which detected this RTS are the clock selector CLK. SEL is 
controlled in the condition (4) of Clock A, for example, the high clock frequency 
of 4. 91MHz is supplied to an IC card. CLK (SEL) turned on synchronizing with the 
RTS signal is maintaining the condition until the card by which current insertion 
is carried out is taken out and then a card is inserted. 

[0015] If an IC card is changed to the condition (4) of Clock A, the power control 
section will operate, Vcc will be turned ON like the condition of (5), and Clock 
CLK will serve as ON to the timing shown in (6). In response to this signal, a RST 
signal serves as ON in the condition of (7), Clock A is supplied to an IC card, an 
IC card answers in the state of Clock A, and if the read/write of data is normally 
possible, read-out (or writing) of the data of the IC card by the host will be 
performed. 

[0016] After ending the business which used the IC card, a host makes an RTS signal 
off, as shown in the condition of (8). In response, a RST signal is changed off like 
a condition (9), and suspends supply of Clock A. Moreover, Clock CLK becomes off 
like a condition (10), and to predetermined timing, as shown in the condition (11), 
it makes a power source Vcc the condition of OFF. 

[0017] Since the business which used the IC card is ended at this time, it becomes 
possible to discharge an IC card from a slot. If an IC card is taken out, it will 
be detected by the microswitch etc. and a signal will be sent to a host side. 
[0018] An IC card is in the condition of Clock A, and the above explanation indicated 
the example which operated normally. However, an IC card has what operates with the 
high clock frequency of 4. 91MHz according to the class, and the thing which operates 
with a low clock frequency like 3. 57MHz. However, the anticipated-use person is not 
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conscious of the clock frequency which the card to possess has adopted, and does 
not have the need, either. The function to identify which frequency it is is not 
equipped with IC card reader / writer 21. If it is not what the clock frequency suited, 
an IC card will not operate. 

[0019] Therefore, in the equipment of the example of this invention, it has the 
function chosen by cooperation with a small computer, without both a user, and IC 
card reader / writer equipment identifying a clock frequency. The first clock 
selection signal CLK A 4. 91MHz clock is supplied as clock signal A following SEL. 
Even if it makes it operate with this high clock frequency, it supervises the response 
condition of a card and it goes through predetermined time, when an IC card does 
not answer, the clock frequency was changed to the condition of Clock B, the low 
clock frequency was supplied, and it has the configuration which performs actuation 
which operates a card. 

[0020] In the standup of the RTS signal which detected this when a card was taken 
out and an IC card was again inserted in the equipment of the example of this invention, 
change actuation of a clock is performed in clock supply / change section 253, and 
it is CLK. SEL is made off. For this reason, a low clock frequency like 3. 57MHz as 
a clock B is supplied. When the inserted IC card suits this clock, it operates normally 
like the above, but if not suited, even if it activates a card, a response does not 
come. 

[0021] Therefore, it is CLK when there is no response, even if it forms a response 
monitor means in a host side and goes through predetermined time amount. The polarity 
of SEL is reversed, a clock frequency is changed from Clock B to Clock A . (or the 
reverse), and it is made to operate again. This retry is repeatable two or more times 
by way of precaution. As long as the IC card has adopted the frequency of Clock A 
or Clock B, it functions normally by retry actuation. However, when an IC card does 
not suit specification, read/write is impossible also for this actuation and not 
operating is also possible. In this case, an alarm signal can be generated and notice 
of not operating with sound, light, or the display means of an alphabetic character 
can be given to a user. 

[0022] Although two or more means, such as the approach of discharging a card once, 
giving an indication which asks the user of a system to reinsert a card, and rehaving 
you inserted, can take when there are not others and a response, although it changes 
to the response monitor of the above IC cards and is based on a signal as a change 
means of a clock frequency, it is kind in the approach of switching a clock frequency 
automatically, it carrying out a retry by the system side, and discharging only in 
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the case of impossible of operation. In drawing 3 , after taking out a card, it 
reinserts, a clock frequency is changed to Clock B, and the timing chart explaining 
the control process in which it is made to operate again is shown after actuation 
of Clock A. Since actuation of this retry is the same as that of the thing explaining 
(2) to (11), detailed explanation is omitted. 

[0023] Drawing 4 is the example which applied this invention to locking management 
of a door. 31 is a control section and is connected with a computer through an RS232-C 
interface. 32 is a door as a control equipment-ed, the electronic lock 321 is 
incorporated and it is possible to control the lock of a lock and disconnection by 
the signal from a computer side. Moreover, in the condition that closing motion by 
hand control is permitted, closing motion of the door by the hand, lock of a lock, 
and disconnection can be performed. 

[0024] 33 is a sensor for supervising the switching condition of a door. As an example 
of a sensor, a microswitch, a photo interrupter, or a proximity switch can be used. 
It connects with 31n of level-conversion sections, and the switching condition of 
a door is transmitted to the switch of a door sensor as one of the control signals 
of RS232-C at a computer side. 31p is a power source and supplies a necessary power 
source to each part of equipment. 

[0025] Allocation of the control signal of RS232-C in this example is not restrained 
by the control application of each original signal, and it can use those ON and an 
OFF state in consideration of the transmission direction of each signal, defining 
them as a specific control state. 

[0026] In the example of drawing 4 , a DTR signal is turned ON, and it changes into 
the level for actuation in the level-conversion section 311, and transmits to the 
electronic lock 321 of a door 32. An electronic lock is unlocked when this signal 
is received. In order to transmit having performed unlocking actuation of this door 
to a computer side, an electronic lock generates an unlocking signal, changes a signal 
by the level-conversion section 312, and turns ON DSR. 

[0027] If an electronic lock is unlocked and a door 32 opens, a sensor 33 will detect 
this, will set a CTS signal to ON through 31n of level-conversion sections, and it 
will transmit to a computer side. In this case, although ON or OFF of a CTS signal 
is defined as close [ of a door 32 / open or close ] and a system is controlled, 
other signals may be used and, in short, it can set by the agreement of the control 
state of a signal. Therefore, in drawing 4 , it is displaying as DSR, CTS, DCD, or 
RL 

[0028] Close leaving management [ in / in case counting of the number which went 
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in and out for every closing motion of a door is carried out by the sensor and locking 
of delivery and a door is performed to a computer side as an application of a control 
signal, after unlocking a door by the computer side / a predetermined field ] is 
performed, and in case it is locked, a residual person' s existence can be checked. 
Although it is easy to produce an error in the number of I/O in not showing close 
leaving a card etc. , an entrance person' s existence or nonexistence are detectable 
by the sensor of dedication separately in that case. 
[0029] 

[Effect of the Invention] As explained above, this invention becomes possible 
[ performing check of a control state, and control of a signal between a host computer 
and a control equipment-ed ] using the control function of RS-232C, without being 
based on the control command with which the device connected through the RS-232C 
interface of a small computer is sent through the data line. Although it is required 
to adjust the timing between signals at a host computer side, this addition function 
is realizable at low cost easily. Therefore, it can control at a high speed, without 
transmitting and receiving a command through the data line, when [ with comparatively 
few control procedures ] it explains to an example. 

[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the equipment configuration of the example 
of this invention. 

[Drawing 2] It is drawing showing the 1st example of this invention. 
[Drawing 3] It is the signal waveform diagram of the example of this invention. 
[Drawing 4] It is drawing showing the 2nd example of this invention. 
[Description of Notations] 

11 Computer 

12 Connector for RS232C 

13 Control Equipment-ed 

14 Control-Equipment-ed Side Connector 

15 Cable for Connection 

21 IC Card Reader / Writer 

211 IC Card 

212 Slot 

22 IC Card Detection Equipment 

23 Connector Area 

24 RS232C Interface Connector 
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31 Control Section 

32 Control Equipraent-ed (Door) 

33 Sensor 
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